Whether during normal cell growth or after genotoxic stress, there is a continuous battle between survival and death that determines cell fate. Tumor cells have acquired enhanced anti-apoptotic and pro-survival properties that make them resistant to cancer therapy. It is well-established that AKT is hyperactivated in many cancers, and that this protects against cell killing in response to DNA damaging agents, including ionizing radiation (IR). A plethora of events are triggered in response to IR, including the DNA damage response (DDR), apoptosis/death as well as pro-survival signaling via ERK and PI3K/AKT.[@R1] Many laboratories have reported that IR activates AKT (seen as increased levels of AKT phosphorylation at S473 and T308). ATM (ataxia telangiectasia mutated), the master regulator of the DDR, in part controls insulin and IR-induced phosphorylation of AKT,[@R2]^,^[@R3] and AKT has been shown to regulate DSB repair in a number of different cell systems.[@R4]^-^[@R8] However, it is unclear how the DDR signal originating from DSBs is transduced to AKT.

The article by Fraser et al. published in the July 1st issue of *Cell Cycle* reports that MRE11 promotes the accumulation of phosphorylated AKT (S473) at DSBs via ATM.[@R9] They demonstrated that AKT is important for conferring radioresistance and for promoting the ligation of linearized plasmids in vitro, suggesting that AKT might facilitate the resealing of DSBs, thereby enhancing cell survival. Using IR, nuclear UV laser micro-irradiation or an inducible restriction endonuclease to induce DSBs, they showed that pAKT (S473), but not pAKT (T308) or total AKT, accumulated in the vicinity of IR-induced DSB and colocalized with γH2AX and pATM (S1981).

Knowing that MRE11-RAD50-NBS1 (MRN) is positioned upstream of ATM, they knocked down MRE11 expression and showed that pAKT (S473) foci formation was dependent on MRE11. However, MRE11 did not require the MRE11 endonuclease domain, suggesting that DNA resection was not necessary to attract pAKT to repair centers. They went on to show that the histone ubiquitin ligase RNF168 was also required for DSB-induced pAKT localization. However, DNA-PKcs, PI3K and ATR were not. These results demonstrate that DSBs activate a signaling cascade that directly promotes a PI3K-independent pathway of AKT phosphorylation that is dependent on MRE11-ATM-RNF168 signaling. Altogether, the authors suggest that ubiquitin-dependent and DNA-PKcs-independent non-homologous end joining (NHEJ) repair is the target for pAKT.

What remains unclear is whether the global effects resulting from AKT knockdown on radiosurvival can be fully accounted for by the relatively small fraction of total AKT that localized to DSBs as pAKT (S473). Furthermore, is NHEJ specifically influenced by AKT, or is homologous recombination repair (HRR) also affected? Since resection was not necessary for attracting pAKT to repair foci, this might argue against a role for HRR. As the kinetics of foci removal was not closely examined in the study (except for a single 24 h time point), it is difficult to say whether the presence of pAKT at DSBs influences repair in vivo. Another question is the role of other AKT isoforms. Only AKT1 was manipulated by RNAi. It would be interesting to know whether AKT2 and AKT3, two other very similar AKT isoforms that provide overlapping and back-up roles to AKT1, influence pAKT foci localization and repair. Most commercially available antibodies against pAKT (S473) also recognize phosphorylated AKT2 (S474) and AKT3 (S472). Thus, the roles of AKT2 and AKT3 in this response, if any, should be explored further.

The results by Fraser et al. are complementary to recent findings by Khalil et al.,[@R10] who demonstrated that DSBs resulting from BrdU photolysis or endonuclease electroporation triggered an ATM-dependent, pro-survival signaling cascade. This cascade required functional AKT in order to transmit the signal to MEK/ERK and promote cell proliferation. Collectively, conclusions from these two studies add weight to the notion that after low levels of DNA damage pro-survival signaling might be yet another arm of the DDR regulated by ATM. Thus, AKT could play the role of gatekeeper, somehow weighing cues from the DDR and growth factor signaling, to make balanced decisions together with ATM as to whether a cell will repair its DNA and live or be unable to and die.
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